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Abstract 
During the daytime, the electric current was generated by the incidental sunlight onto the solar cell. The current 
variation linearly depended on the variation of the solar radiation each day. The linear relationship between the 
electric current generated by solar cell, and the incidental solar radiation can successfully be used as an index to 
convert back the current to the solar radiation in term of the use of the solar radiation for meteorological purpose in 
the area that had no any solar instrument except the solar cell. In the 6 months experiment period from January 1st to 
June 30th, 2012, it was demonstrated that the relationship between the variation of the electric current and solar 
radiation was linearly with mean of R2 = 0.913. The linear relationship index was different on each month based on 
the monthly solar radiation. The mean overall index was 0.107.  By using the index, we were successfully reproduced 
the solar radiation from the electric current generated by solar cell. The results showed good agreement with R2 = 
0.95 of the relationship between the reproduce solar radiation and the original one. The case study of June 7th, 2012 
showed good results of the use of the reproduced solar radiation in the study of the cloud covering the sky. In the 
morning from around 7.00 LT to 12.30 LT, the reproduced solar radiation slightly increased with small variation 
indicating that it was in the normal sunny condition. After 12.30 LT, the reproduced solar radiation dropped down to 
the low level of solar radiation until the end of the day at around 17.30 LT. It was indicated that this area was covered 
by cloud from around 13.00 LT to around 17.30 LT. This result agrees quite well with the satellite image illustrating 
the cloud was covered this area at the same time of the dropdown reproduced solar radiation. 
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1. Introduction
Solar cell is one of the suitable instruments for the clean energy used in the present day. The
electricity will be generated when the solar radiation is incident onto the solar cell during the daytime [1-
4]. Amount of the electricity that solar cell can generate directly depends on the intensity of the 
incidentally solar radiation onto the solar cell. Also the weather condition of the day could control the
intensity of solar radiation [5].
Cloud and rain are the main influence factors to the variation of solar radiation. In the cloudy or rainy
condition, the electric current produced by the solar cell was in the low level when compare to the electric
current generated in the sunny condition. These phenomena of the variation of electric current depended
on the variation of weather condition served the very useful technique to use solar cell as the
meteorological tool for the daytime weather study especially for the variation of solar radiation in the area
that has no any solar radiation device but solar cell. In this paper, we illustrated the relationship between 
the electric current obtained from the solar cell and the solar radiation as well as the reproduced solar 
radiation computed from its relationship. Moreover, we also showed the use of reproduced solar radiation 
for the study of cloud cover duration for meteorological purpose.
2. Experimental setup
In the experiment, we used the data from two instruments, solar radiation sensor and solar cell. The
solar radiation data was from the Silicon pyranometer solar radiation sensor which was installed on the
top of the Faculty of Science and Technology building, Rajamangala University of Technology
Thanyaburi as shown in Figure 1.
Fig. 1. Silicon Pyranometer solar radiation Sensor in the circle Fig. 2. The solar radiation of March 20th, 2012
The solar radiation data was recorded by the HOBO U30 weather station every 15 minutes. We setup
the experimental time period of ten-hour daytime from around 7.00 LT to around 17.00 LT. 40 solar 
radiation data per day were collected. The example plot of solar radiation on March 20th, 2012 was
illustrated in Figure 2. The solar cell was also installed nearby the solar radiation sensor where was no
any shadow from anything as shown in Figure 3. The photovoltaic current (Ipv) was directly generated by
the solar cell every day in the period of the experiment. Its sampling interval was 24 data per hour. Then
240 Ipv data per day were collected.
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Fig. 3. Solar cell used in the experiment Fig. 4. Ipv corresponding to solar radiation time interval on March
         20th, 2012
Choosakul et al. [5] suggests that Ipv was generated when solar radiation was incident onto the solar 
cell. Generally, the generated Ipv slightly increased in the morning. The maximum Ipv is at noon and
slightly decreased in the afternoon. Because the sampling data of solar radiation was smaller than the
sampling data of solar cell, we designed to select the Ipv data from the solar cell corresponding to solar 
radiation time interval. Thus 40 Ipv data were selected. Figure 4 illustrated an example plot of Ipv data 
with time corresponded to solar radiation on March 20th , 2012. In this experiment, we used both of the
data types of 6 months from January 1st , 2012 to June 30th , 2012
3. Results and discussion
In the period of the experiment of 6 months, we compared the solar radiation data and the Ipv data of 
each day. Figure 5 demonstrated some example plots of the comparison between the solar radiation and 
Ipv on February 15th, 2012, March 15th, 2012, April 15th, 2012, May 15th, 2012 and June 15th, 2012. The
plot of the Ipv and the solar radiation on February 15, 2012 in Figure 5a illustrated well-correlation
tendency.  Both of the data slightly increased in the morning. The maximum values of both data were
reached at the same time of about 11.15 LT. The comparision of other days shown in Figure 5b to Figure
5d were also illustrated well-correlation tendency respectively. To investigate how well of the correlation 
tendency, we compared both solar radiation and the Ipv of over all 6 months data in the period of the
experiment. Figure 6 illustrated the correlation between both data on the overall 6 months data. It was
shown in the overall data plot that both data had good agreement of its correlation with R2 = 0.913. We
also made an investigation on the correlation between both data of each month. We found that they had 
good agreement among their correlations. Based on the well-correlation tendency of both data, we could 
analyze the linear relationship index from the correlation between them from each month. The index was
shown in Table 1.  
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Table 1. The relation Index of 6 months experiment
Month Index R2
1
2
3
4
5
6
0.104
0.105
0.102
0.102
0.097
0.089
0.976
0.942
0.882
0.847
0.662
0.609
overall 0.107 0.913
Table 1 demontrated that the Index slightly decreaed from January to June. It shoud be noted that the
number of rainny and cloudy day have increasd from January to June. The net solar radiation of each
month depends on the orbit of the earth.
Fig. 5. The comparison between the solar radiation data and Ipv data on January 12 to 15, 2012
The index from the experiment period illustrated that the Ipv data which generated by the solar cell
and solar radiation data observed by the solar radiation sensor could have linear relationship. By using the
overall index, we computed the solar radiation from Ipv data, and compared the solar radiation with the
a b
c d
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reproduced solar radiation as shown in Figure 7. The reproduced solar radiation obtained from Ipv was
agreed quite well with the solar radiation obtained from solar radiation sensor. It could be confirmed that
the solar radiation was successfully reproduced from Ipv obtained from solar cell. Based on the variation 
of net solar radiation of each month, the use of the index of each month could suitably compute the solar 
radiation than the use of the overall index. To investigate them, we make 2 set of the plot. The first plot is 
the correlation between the reproduced solar radiations using the monthly index and the original one. The 
second plot is the correlation between the reproduced solar radiations using the overall index and the 
original one as showed in Figure 8.
Fig. 6. The comparison between Ipv and solar radiation on Fig. 7. An example of the comparison between the reproduced
overall 6 months of the experiment solar radiation and the original solar radiation on June 6th, 2012
Figure 8a showed the correlation with R2 = 0.956 of the reproduced solar radiation using overall index
and Figure 8b showed the correlation with R2= 0.925 of the reproduced solar radiation using monthly
index For the other months in the experiment (not showed in this article), we found that the R2 were quit 
similar to each other. By this result we might suggested that we can used the overall index as well as the
used of the monthly index. For the other months in the experiment (not showed in this article), we found
that the R2 were quit similar to each other. By this result we might suggested that we can used the overall
index as well as the used of the monthly index.
Fig. 8. An exsample of the corelation between the reproduced solar radation and solar radiation on June 6th , 2012. a) using overall
index. b) using monthly index
a b
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4. Meteorological case study
Cloud cover detected by solar cell: Experiment day 07/06/2012
We used the Reproduced solar radiation to study the cloud cover the study area on June 7th, 2012.
Based on the Ipv data with 240 data per day, we used the overall index to compute the Reproduced solar 
radiation as showed in Figure 9. The Reproduced solar radiation slightly increased in the morning section
from around 7.00 LT to around 12.50 LT with some dropdown interval around 9.00 LT when the cloud
move over the solar cell. The dropdown interval caused by cloud move over the solar cell area can be
seen in the satellite image of MTSAT-2 IR1 of June 7th, 2012 at 2.00 GMT (corresponding to 9.00 LT) as
showed in Figure 10 (http://weather.is.kochi-u.ac.jp). The MTSAT-2 is the Meteorological Satellite
organized by Japan Meteorological Business Support Center (JMBSC). The position of the satellite is
about 35,800 km above the equator at 145 degrees East longitude.
Fig. 9. Reproduecd solar radiation of June 7th , 2012
In the afternoon section from around 13.00 LT to around 17.00 LT, the Reproduced solar radiation 
dropped to around 100 W/m2 caused by the cloud move over the solar cell area. The cloud move over the
solar cell area in these time interval could confirmed by the satellite image of MTSAT-2 IR1 of June 7th, 
2012 at 6.00 GMT corresponding to around 13.00 LT in Figure 11. (The image of cloud covers Bangkok 
area.) The cloud still covered Bangkok area and central of Thailand until the end of observation time at 
around 17.00 LT as showed in Figure 12 and 13 respectively. These were corresponding to the value of 
Reproduced solar radiation of around 100 W/m2 from 13.00 LT to 17.00 LT in Figure 9.
5. Conclusion
The amount of generated electric current from the solar cell depends on the incident solar radiation. 
From the experiment, the linear relationship between the generated electric current and solar radiation 
was found. Because of the linear relationship, it is capable to use its linearization index to reproduce the
solar radiation from the electric current. The results from the experiment were showed that we were
successful to reproduce the solar radiation from the Ipv. This might be the useful application of the solar 
cell in the area where is no any solar radiation instrument but solar cell for daytime meteorological study.
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    Fig. 10. satellite images of June 7th, 2012 at 2.00 GMT            Fig. 11. satellite images of June 7th, 2012 at 6.00 GMT 
 
          
 
       Fig. 12. satellite images of June 7th, 2012 at 7.00 GMT         Fig. 13. satellite images of June 7th, 2012 at 10.00 GMT 
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